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INTRODUCTION 
 Consumers prefer ready to eat foods and a diet that is low 
in calories, low in cholesterol, and low in fat or in other 
words “healthy foods”. In accordance with this trend, 
consumers also want to eat foods with higher fibre content 
(Ayadi, et al., 2009). Epidemiological studies suggest that 
fibre consumption helps to reduce obesity, some kinds of 
cancer, cardiovascular diseases, and gastrointestinal 
diseases (Gómez et al., 2009). 
 Dietary fibre (DF) is a group of food components, which 
are resistant to hydrolysis by human digestive enzymes. 
Dietary fibre consists of polysaccharides, oligosaccharides 
and lignin (Samappito and Trachoo, 2011). 
 Fibre is often classified as soluble dietary fibre (SDF) 
and insoluble dietary fibre (IDF). Because solubility refers 
simply to fibres that are dispersible in water, the term is 
somewhat inaccurate (Figuerola et al., 2005). The 
physiological effects of total dietary fibre (TDF), in the 
forms of insoluble and soluble fractions of foods, have a 
significant role in human nutrition (Ramulu and 
Udayasekhararao 2003). Among good sources of fibre 
cereal grains, legumes, fruits, vegetables, nuts and seeds 
are of importance (Lopez et. al., 2011). Dietary fibres 
from cereals are more frequently used than those from 
fruits; however, fruit fibres have better quality (Figuerola 
et al., 2005). In recent decades, for economic as well as 
environmental reasons, there has been a continuous and 
growing pressure to recover and exploit food wastes 
(Garau et al., 2007).  
 However, a large number of recent studies have 
suggested that fruit and vegetable by-products obtained 
from the processing of apples, citrus fruits, mangoes, 
potatoes, carrots, asparagus, and brassica vegetables 
among others, could be used as potential sources of DF 
(Centento et. al., 2010). 
 Dietary fibre holds all the characteristics required to be 
considered as an important ingredient in the formulation of 
functional foods, due to its beneficial health effects 
(Dhingra et al., 2011). Dietary fibre can also impart some 
functional properties to foods, e.g., increase water holding 
capacity, oil holding capacity, emulsification and/or gel 
formation. That dietary fibre incorporated into food 
products (bakery products, dairy, jams, meats, soups) can 
modify textural properties, avoid synaeresis (the separation 
of liquid from a gel caused by contraction), stabilise high 
fat food and emulsions, and improve shelf-life. Fibre in 
foods can change their consistency, texture, rheological 
behavior and sensory characteristic of the end products, 
the emergence of novel sources of fibres, have been 
offering new opportunities in their use in food industry 
(Elleuch et al., 2011; Guillon and Champ 2000). 
Nowadays, there is a growing interest in the exploitation of 
the residues generated by the wine industry. Grape (Vitis 
sp., Vitaceae) is one of the world’s largest fruit crops, with 
an approximate annual production of 58 million metric 
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tons. The Grape belongs to the berry family as it is found 
attached to the stem. Grapes can be eaten raw or they can 
be used for making wine, jam, juice, jelly, Grape seed 
extract, raisins, vinegar, and Grape seed oil (Zhu et. al., 
2014). 
 The residues of Grape are composed of water, proteins, 
lipids, carbohydrates, vitamins, minerals, and compounds 
with important biological properties such as phenolic 
compounds (tannins, phenolic acids, anthocyanins, and 
resveratrol), depending on the type of waste, the cultivar 
and climatic and cultivation conditions (Sousa, et. al., 
2014). About 80% of the total crop is used in wine making 
(Llobera and Caňellas, 2007; Schieber et al., 2001). 
 Grape pomace represents a rich source of various  
high-value products such as ethanol, tartrates and malates, 
citric acid, Grape seed oil, hydrocolloids and dietary fibre. 
Grape pomace consists mainly of peels (skins), seeds and 
stems and accounts for about 20 – 25% of the weight of 
the Grape crushed for wine production (Arvanitoyannis et 
al., 2006; Yu and Ahmedna, 2013).  
 Grape pomace is a rich source of polyphenols. These 
include catechins, namely monomeric and oligomeric 
flavan-3-ols (proanthocyanidins) and glycosylated 
flavonols. Catechins, together with other polyphenols, are 
potent free radical-scavengers. Thus, different 
epidemiological studies have demonstrated the association 
between a diet rich in polyphenols and the decrease in the 
risk of suffering cardiovascular diseases and certain types 
of cancer (Llobera and Caňellas, 2007). 
 This study is aimed to characterize commercial Grape 
fibres in terms of their chemical properties (moisture, ash, 
fat, protein, total dietary fibre) and feasibility of using in 
food industries improving the nutritional value of food 
products. 
 
MATERIAL AND METHODOLOGY 
 Wheat flour was obtained from the K. K. V. – UNION, 
Ltd., Slovak Mills Company. Various kinds of commercial 
Grape fibres were purchased from market in Slovakia and 
their country of origin is Germany (A), Hungary (B) and 
Austria (C). 
 Chemical analysis: Moisture and ash content were 
determined according to AOAC methods (1984) and 
Sowbhagya et al. (2007).  
Lipids were determined gravimetrically by extraction 
with diethyl ether using a Soxhlet apparatus. Nitrogen 
content was estimated by Kjeldhal method and was 
converted to protein using a factor 6.25 (AACC methods, 
2000; Ayadi et al., 2009). Total dietary fibre (TDF) 
content of the Grape fibre was determined with using of 
the Megazyme International total DF assay (adopted from 
AACC method 32–05 and AOAC method 985.29)  
(Sun-Waterhouse et al., 2010). 
 The measurement of pH was determined according to 
Kohajdová and Karovičová (2007). Caloric 
carbohydrates were determined by difference from the 
total dietary fibre, lipids, protein and ash contents (Chau 
and Huang, 2003). The total energy was calculated based 
on the energy nutrient results obtained using the 
conversion factors of Atwater, as described by Sousa, et 
al., (2014) considering 4 kcal/g for carbohydrate, 4 kcal/g 
for protein, and 9 kcal/g for lipids. 
 
RESULTS AND DISCUSSION 
 The chemical composition of Grape fibre is known to 
vary depending on the Grape cultivar, growth climates, 
and processing conditions (Deng et al., 2011). The main 
characteristics of the commercialized fibre product are: 
total dietary fibre content above 50%, moisture lower than 
9%, low content of lipids, a low caloric value and neutral 
flavour and taste (Larrauri, 1999). The chemical 
composition of Grape pomace major constituents peels and 
seeds, has been reported by authors, with as dietary fibre 
(DF) contents (Bravo and Saura-Calixto, 1998; Valiente 
et al., 1995; Yu and Ahmedna, 2013; Centento et. al., 
2010; Deng et al., 2011).  
The results of chemical composition of various kinds of 
commercial Grape fibres and fine wheat flour used in the 
study are presented in the Table 1. The commercial Grape 
fibre had low moisture content. Moisture content was 
below 9.0% pointed out by Larrauri (1999) as the upper 
limit for their handling and conservation. Grape fibres are 
not considered as an important protein source, although 
Grape fibre contains 9 – 13% proteins. 
Table 1 Chemical composition of various kinds of commercial Grape fibres and fine wheat flour  
 Fine wheat flour Grape dietary fibre A Grape dietary fibre B Grape dietary fibre C 
Moisture (%) 11.4 ±0.01 7.7 ±0.04 6.1 ±0.05 8.6 ±0.38 
Ash (%) 0.6 ±0.00 1.3 ±0.04 2.9±0.01 3.8 ±0.04 
Protein (%) 10.5 ±0.15 8.6 ±0.17 10.4 ±0.07 9.9 ±0.00 
Fat (%) 1.1 ±0.02 2.8 ±0.13 5.1 ±0.03 8.6 ±0.00 
pH 6.3 ±0.00 3.7 ±0.00 3.9 ±0.01 3.8 ±0.00 
TDF (%) 2.3 ±0.04 83.6 ±0.67 73.2 ±0.27 56.9 ±0.08 
Carbohydrate (%) 348.8 15.9 7.1 49.1 
Energy value 
kJ/kg 
3106.8 3148.6 4048.8 8135.3 
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The total protein content and the amino acid composition 
of Grape fibre protein may vary significantly depending on 
the variety of Grape, location and fertilization conditions 
(Sousa, et. al., 2014). 
Protein content was also high, up to 10.5% and similar to 
the values reported for red Grape pomace (9%) 
(Rodriguez et al., 2012), white deseeded Grape pomace 
(11%) (Valiente et al., 1995). Higher protein values were 
found in the Grape skins and seeds (12%) (Bravo and 
Saura-Calixto, 1998).  Ash content are lower (1.3 – 3.8%) 
than other values described for similar by-products 
obtained from white and red Grapes (5.7 – 9.2%) (Bravo 
and Saura-Calixto, 1998; Valiente et al., 1995). Similar 
values were found in the fresh red and white varieties 
(pomace and stems) (0.9 – 3.0%) (González-Centeno et 
al., 2010). Amount of total dietary fibre also depends on 
the variety of Grapes. The commercial Grape fibre B was 
characterized by a TDF content of 73.2%, similar contents 
were described with  (Pérez-Jimeénez et al., 2008) in the 
red Grape skin (73.5%) and (Llobera and Caňellas 2007) 
in the red Grape pomace (74.5%). Similar content total 
dietary fibre for sample Grape fibre C were found for red 
Grape skins (54%), white Grape skins (59%), white Grape 
seeds (56%) (Bravo and Saura-Calixto, 1998) and white 
deseeded Grape pomace (62%) (Valiente et al., 1995). 
Total dietary fibre for commercial Grape fibre A was 
83.6%, this value is larger than the value determined by 
(Llobera and Caňellas, 2007) in the red Grape stem 
(77.2%). No previous studies on Grape fibre have been 
found in the literature to allow us to compare the high 
value of 83.6 of TDF obtained in our commercial Grape 
fibre A.  
 The fat content of Grape fibre depending on the variety 
and maturity of Grapes (Llobera and Caňellas, 2007). Fat 
content of the Grapes fibre were between 5.1% in Grape 
fibre B and 8.6% in Grape fibre C. These values are in 
agreement with Pérez-Jiménez et.al., (2008) (7.7%), in 
Grape skins (6.9 – 7.8%) (Bravo and Saura-Calixto, 
1998), commercial Grape fibre (6.9%) (Saura-Calixto, 
1998). The lipids of the Grapes are mainly concentrated in 
its seeds and consist of about 90% monounsaturated fatty 
acids, known for their beneficial properties, particularly to 
the cardiovascular system (Rockenbach et al., 2011). The 
pH values of the Grapes fibre were (3.7 – 3.9), which led 
to greater stability hampering the development 
microorganisms because fungi generally prefer acidic pH 
(4.5 – 5.0) and bacteria prefer near neutral pH (6.5 -7.0) 
(Sousa, et. al., 2014).  
 According to Larrauri (1999), an adequate fibre 
concentrate should have an energy value below than 
8370 kJ/kg limit which is met by in all of various kinds of 
commercial Grape fibres studied. 
 
CONCLUSION 
 The results obtained in this study suggest the possibility 
of using the most important by-products related to the 
winemaking process (Grape pomaces and stems) as 
potential sources of DF of good quality. 
 The commercial Grape fibres have as a main 
characteristic, the high content of total dietary fibre (TDF). 
Grape fibre is an excellent source of protein  
(8.6 – 10.8 %), mineral (1.3 – 3.8%), mostly fat  
(2.8 – 8.6%). This fact opens the possibility of using both 
initial by products as ingredients in the food industry, due 
to the effects associated with the high TDF content.  
 Owing to the large quantity generated from worldwide 
wine and Grape juice production every year. Grape fibre 
has potential to serve as an important source of dietary 
fibre for functional food development. Dietary fibre and 
bioactive compounds are widely used as functional 
ingredients in processed foods. The market in this field is 
competitive and the development of new types of quality 
ingredients is a challenge for the food industry. In this 
regard, it is interesting to consider not only the nutritional 
quality of the ingredient, but also its distribution, cost and 
other additional benefits, since the use of these ingredients 




AACC. Approved Methods of the AACC (10th ed.) 
American Association of Cereal Chemists, St. Paul, MN 
(2000) (Methods 08-01,30-25,44-15A,46-10,54-10,54-21) 
AOAC, (1984). Official methods of analysis, 4th ed. 
Washington, DC: Association of Official Analytical Chemists 
Arvanitoyannis, I. S., Ladasi, D., Mavromatis, A. 2006. 
Potential uses and applications of treated wine waste: a 
review. International Journal of Food Science and 
Technology, vol. 41, no. 5, p. 457-487. 
http://dx.doi.org/10.1111/j.1365-2621.2005.01111.x   
Ayadi, M. A., Abdelmaksoud, W., Ennouri, M., Attia, H. 
2009. Cladodes from Opuntia ficus indica as a source of 
dietary fiber: Effect on dough characteristics and cake 
making. Industrial Crops and Products, vol. 30, no. 1,  
p. 40-47. http://dx.doi.org/10.1016/j.indcrop.2009.01.003   
Bravo, L., Saura-Calixto, F. 1998. Characterization of 
dietary fiber and the in vitro indigestible fraction of Grape 
pomace. American Journal of Enology and Viticulture,  
vol. 49, no. 2, p. 135-141. [cit. 2014-01-15] Available at: 
http://ajevonline.org/content/49/2/135.abstract  
Chau, C. F., Huang, Y. L. 2003. Comparison of the 
chemical composition and physicochemical properties of 
different fibers prepared from the peel of Citrus sinensis L. 
Cv. Liucheng. Journal of Agricultural and Food Chemistry, 
vol, 51, no. p. 2615-2618. PMid:12696946 
Dhingra, D., Michael, M., Rajput, H., Patil, R. T. 2012. 
Dietary fibre in foods: a review. Journal of Food Science and 
Technology, vol. 49, no. 3, p. 255-266. 
http://dx.doi.org/10.1007/s13197-011-0365-5 PMid:23729846 
Deng, Q., Penner, M. H., Zhao, Y. 2011. Chemical 
composition of dietary fiber and polyphenols of five different 
varieties of wine Grape pomace skins. Food Research 
International, vol. 44, no. 9, p. 2712-2720. 
http://dx.doi.org/10.1016/j.foodres.2011.05.026  
Elleuch, M., Bedigian, D., Roiseux, O., Besbes, S., Blecker, 
Ch., Attia, H. 2011. Dietary fibre and fibre-rich by-products 
of food processing: characterisation, technological 
functionality and commercial applications: a review. Food 
chemistry, vol. 124, no. 2, p. 411-421.  
http://dx.doi.org/10.1016/j.foodchem.2010.06.077  
Figuerola, F., Hurtago, M. L., Estévez, A. M., Chiffelle, I., 
Asenjo, F. 2005.  Fibre concentrates from Apple pomace and 
citrus peel as potential fibre sources for food enrichment, 




 Scientific Journal for Food Industry 
Volume 9 56  No. 1/2015 
Fontana, A. R., Antoniolli, A., Bottini, R. 2013. Grape 
pomace as a sustainable source of bioactive compounds: 
Extraction, characterization, and biotechnological 
applications of phenolics. Journal of Agricultural and Food 
Chemistry, vol. 61, no. 38, p. 8987-9003.
http://dx.doi.org/10.1021/jf402586f 
Garau, M. C., Simal, S., Rosselló, C., Femenia, A. 2007. 
Effect of air-drying temperature on physico-chemical 
properties of dietary fibre and antioxidant capacity of orange 
(Citrus aurantium v. Canoneta) by-products. Food 
Chemistry, vol. 104, p. 1014-1024. 
http://dx.doi.org/10.1016/j.foodchem.2007.01.009 
Goméz, M., Moraleja. A., Oliete, B., Ruiz. E., 
Caballero, P. A. 2010. Effect of fibre size on the quality of 
fibre enriched layer cakes. LWT – Food Science and 
Technology, vol. 43, no. 1, p. 33-38.
http://dx.doi.org/10.1016/j.lwt.2009.06.026 
González-Centeno M. R., Rosselló, C., Simal, S., 
Garau, M. C., López, F., Femenia, A. 2010. Physico-chemical 
properties of cell wall materials obtained from ten Grape 
varieties and their byproducts: Grape pomaces and stems. 
LWT - Food Science and Technology, vol. 43, no. 10, 
p. 1580-1586. http://dx.doi.org/10.1016/j.lwt.2010.06.024
Guillon, F., Champ, M. 2000. Structural and physical
properties of dietary fibres, and consequences of processing 
on human physiology. Food research international, vol. 33, 
no. 3-4, p. 233-245. http://dx.doi.org/10.1016/S0963-
9969(00)00038-7  
Kohajdová, Z., Karovičová, J. 2007. Effect of incorporation 
of spelt flour on the dough properties and wheat bread quality. 
ŻYWNOŚĆ. Nauka. Technologia. Jakość, 2007, vol, 53, no. 4, 
p. 36-45. [cit. 2014-01-15] Available at: 
http://agris.fao.org/agris-
search/search.do?recordID=PL2008001022 
Larrauri, J. A. 1999. New approaches in the preparation of 
high dietary fiber powders from fruit by-products. Trends in 
Food Science & Technology, vol. 10, no. 1, p. 3-8. 
http://dx.doi.org/10.1016/S0924-2244(99)00016-3  
Llobera, A., Cañellas, J. 2007. Dietary fibre content and 
antioxidant activity of Manto Negro red Grape (Vitis 
vinifera): pomace and stem. Food Chemistry, vol. 101, no. 2, 
p. 659-666. http://dx.doi.org/10.1016/j.foodchem.2006.02.025
Perez-Jimenez, J., Serrano, J., Tabernero, M., Arranz, S.,
Diaz-Rubio, E., Garcia-Diz, L., Goni, I., Saura-Calixto, F. 
2008. Effect of Grape antioxidant dietary fiber in 
cardiovascular disease risk factory, Nutrition, vol. 24, no. 7-8, 
p. 646-653. http://dx.doi.org/10.1016/j.nut.2008.03.012
Ramulu, P., Udayasekhararao, P. 2003. Total, insoluble and
soluble dietary fiber contents of Indian Fruits. Plant foods for 
human nutrition, vol. 16, no. 6, p. 677-685. 
http://dx.doi.org/10.1016/S0889-1575(03)00095-4  
Rockenbach, I. I., Gonzaga, L. V., Rizelio, V. M., 
Gonçalves, A. E. S. S., Genovese, M. I., Fett, R. 2011. 
Phenolic compounds and antioxidant activity of seed and skin 
extracts of red Grape (Vitis vinifera and Vitis labrusca) 
pomace from Brazilian winemaking. Food Research 
International, vol. 44, no. 4, p. 897-901.
http://dx.doi.org/10.1016/j.foodres.2011.01.049 
Rodriguez-Rodriguez, R., Justo, M. L., Claro, C. M., Vila, 
E., Parrado, J., Herrera, M. D., De Sotomayor, M. A. 2012. 
Endothelium-dependent vasodilator and antioxidant 
properties of a novel enzymatic extract of Grape pomace from 
wine industrial waste, Food Chemistry, 
vol. 135, no. 3, p. 1044-1051. 
http://dx.doi.org/10.1016/j.foodchem.2012.05.089 
Romero-López, M. R., Osorio-Díaz, P., Bello-Pérez, L. A., 
Tovar, J., Bernardino-Nicanor, A. 2011. Fiber concentrate 
from orange (Citrus sinensis L.) bagase: characterization and 
application as bakery product ingredient. International 
Journal of Molecular Science, vol. 12, no. 4, p. 2174-2186. 
http://dx.doi.org/10.3390/ijms12042174  
Samappito, J., Nathanon, T. 2011. Evaluation of the 
Acceptability of Instant Fiber Powder from Thai Vegetables 
Supplemented with Probiotic Bacteria. International 
Conference on Bioscience, Biochemistry and Bioinformatics 
IPCBEE, IACSIT Press, Singapore vol. 5, p. 203-207. 
[cit. 2014-01-15] Available at: 
http://www.ipcbee.com/vol5/44-X00071.pdf 
Saura-Calixto, F. 1998. Antioxidant dietary fiber product: 
A new concept and a potential food ingredient. 
Journal of the Agricultural and Food Chemistry, 
vol. 46, no 10, p. 4303-4306. 
http://dx.doi.org/10.1021/jf9803841 
Schieber, A., Stintzing, F. C., Carle, R. 2001. By-products 
of plant food processing as a source of functional compounds. 
Recent developments (Review). Trends in Food Science and 
Technology, vol. 12, no. 11, p. 401-413.
http://dx.doi.org/10.1016/S0924-2244(02)00012-2 
Sowbhagya, H. B., Suma, F. P., Mahadevamma, S., 
Tharanathan, R. N. 2007.  Spent residue fromcumin 
– a potential source of dietary fiber. Food Chemistry,
vol. 104, no. 3, p. 1220-1225. 
http://dx.doi.org/10.1016/j.foodchem.2007.01.066 
Sousa, El. C., et. al. 2014. Chemical composition and 
bioactive compounds of Grape pomace (Vitis vinifera L.), 
Benitaka variety, grown in the semiarid region of Northeast 
Brazil. Food Science. Technology (Campinas), vol. 34, no.1, 
p. 135-142. Available at: http://dx.doi.org/10.1590/S0101-
20612014000100020 
Sun-Waterhouse, D., Teoh, A., Massarotto, C., Wibisono, 
R., Wadhwa, S. 2010. Comparative analysis of fruit-based 
functional snack bars. Food Chemistry, 
vol. 119, no. 4, p. 1369-1379. 
http://dx.doi.org/10.1016/j.foodchem.2009.09.016  
Valiente, C., Arrigoni, E., Esteban, R. M., Amado, R. 1995. 
Grape Pomace as a potential food fiber. Journal of Food 
Science, vol. 60, no. 4, p. 818-820.
http://dx.doi.org/10.1111/j.1365-2621.1995.tb06237.x 
Yu, J., Ahmedna, M. 2013. Functional components of 
Grape pomace: Their composition, biological properties and 
potential applications (Review). International Journal of 
Food Science and Technology, vol. 48, no.2, p. 221-237. 
http://dx.doi.org/10.1111/j.1365-2621.2012.03197.x  
Zhu, F. M., Du, B., Li, J. 2014. Effect of ultrafine grinding 
on physicochemical and antioxidant properties of dietary fiber 
from wine Grape pomace. Food Science and Technology 
International, vol. 20, no. 1, p. 55-62.
http://dx.doi.org/10.1177/1082013212469619 
Acknowledgment: 
This work was supported by grant VEGA No. 1/0453/13. 
Contact address: 
 Doc. Ing. Jolana Karovičová, PhD., Slovak University of 
Technology, Institute of Biotechnology and Food 
Technology, Department of Food Technology, Faculty of 
Chemical and Food Technology, Radlinského 9, 812 37 
Bratislava, Slovakia. E-mail: jolana.karovicova@stuba.sk 
 Ing. Lucia Minarovičová, PhD., Slovak University of 
Technology, Institute of Biotechnology and Food 
Potravinarstvo
®
 Scientific Journal for Food Industry 
 
Volume 9 57  No. 1/2015 
Technology, Department of Food Technology, Faculty of 
Chemical and Food Technology, Radlinského 9, 812 37 
Bratislava, Slovakia. E-mail: lucia.minarovicova@stuba.sk 
 Ing. Veronika Kuchtová, Slovak University of 
Technology, Institute of Biotechnology and Food 
Technology, Department of Food Technology, Faculty of 
Chemical and Food Technology, Radlinského 9, 812 37 
Bratislava, Slovakia. E-mail: veronika.kuchtova@stuba.sk 
 Ing. Zlatica Kohajdová, PhD., Slovak University of 
Technology, Institute of Biotechnology and Food 
Technology, Department of Food Technology, Faculty of 
Chemical and Food Technology, Radlinského 9, 812 37 
Bratislava, Slovakia. E-mail: zlatica.kohajdova@stuba.sk 
 
 
 
